Thrombin-reactive polypeptides of human blood. Some biochemical and immunological properties.
Two polypeptides of 74 kDa and 55 kDa have been isolated from human platelets by immunoaffinity and lectin affinity chromatography and their effects on thrombin reactivity have been examined. These proteins in combination enhanced the aggregation of platelets by thrombin while aggregation induced by trypsin, collagen and adenosine diphosphate was not significantly affected. An enhancement in the action of thrombin on fibrinogen, N-benzoylarginine ethyl ester and H-D-phenylalanyl-L-pipecolyl-L-arginine-p-nitroanilide dihydrochloride was also observed in the presence of the platelet proteins. Under similar conditions, the proteins did not influence the esterolytic activity of trypsin or plasmin. Studies at different thrombin and protein concentrations showed maximum enhancement of enzyme reactivity when the ratio between the peptides and thrombin was optimal. In the presence of these proteins, the affinity of thrombin for N-benzoylarginine ethyl ester was about twofold higher than in the control. Two polypeptides with properties similar to those described above have also been isolated from human plasma. Antibodies to the above proteins isolated from either platelets or plasma were raised in rabbits. Intact platelets solubilized in Triton X-100 or plasma showed two precipitin lines in immunoelectrophoresis against both of the above antisera and a similar pattern was observed with the isolated polypeptides. The polypeptides did not interact in immunoelectrophoresis with antisera to whole serum, antithrombin, C4 binding protein or protein S. These 74-kDa and 55-kDa polypeptides contained radioactivity when radioiodinated platelets were used suggesting that they are located on the cell surface. Fresh plasma was analyzed by gel electrophoresis under nondenaturing and denaturing conditions and the proteins were transferred to nitrocellulose sheets. Staining with antibody to these thrombin-reactive proteins and 125I-protein A showed several reactive plasma proteins under nondenaturing conditions with the major band migrating in the albumin area. In plasma treated with sodium dodecyl sulfate, the 74-kDa and 55-kDa components were observed. A prominent 74-kDa band and a fainter 55-kDa component were again observed when platelets solubilized in sodium dodecyl sulfate were analysed by the above procedure. It is proposed that human platelets and plasma contain polypeptides which may directly modulate thrombin reactivity.